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(54) POLYMER COMPOUND AND CHEMICALLY AMPLIFIED POSHWE RESIST MATERIAL 

(57)Abstract 

PURPOSE: To obtain a polymer compound whicli can give a chemically 
amplified positive resist material higher in sensitivity, resolution, the 
latitude of exposure and process suitability than a conventional resist 

material by specifying its structure. 

CONSTITUTION: This polymer compound comprises repeating units 
represented by formula I (wherein R1 ts H or methyl; R2s are H or acid- 
unstable groups, provided at least one of them is H and at least another 
of them is an acid™ unstable group); and n is 2 or 3} or is represented by 
formula 11 (wherein R3 is an acid-unstable group; R4 is H; and R5 is 
COOX (wherein X is H, an acid- unstable group or a group of formula III 
(wherein R6 is H or a 1-6 C alkyi), provided that R4 and R5 may be 
combined with each other to form a group of formula IV); m and k are 
each 1-3; 0<(p+q)/(p+q+r+s)<1) or formula V (wherein R7 is an acid- 
unstable group; 0<(t+q)/(t+q+r+s)<0.7) and has a weight-average 
molecular weight of 3,000-300,000. An acid generator, etc., are added to 
this compound to obtain a chemically amplified positive resist material. 
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ti\ h;Wi>'7. N, N-i>'^f-;l/h;Wi>'7^) . 4^ 
7U7. 757Sa§^. N-7x::^;l/7x::^;l/hy;l/ 
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7^y. N-?^^)]yiyy j:.=-)]/7^y. hiJ7x::^;l/7 

. ^^i^y-jimmw mmi^ 4- 

p< 5 4-p<f-;l/-2-7x 5 ^ 

, ifpuy^afft. \f:^jyymmi^ m^i^i^viy 10 

y. y^)V\£Vi^y. 5-:/f-;i/-2-^f-;i/i£U 

y. hv ^^jiy^vyy. h'jxg^;i/t°ijs>>. 7x- 

3-><^;l/-2 -7x:::;l/h'U te 
r t -7"^;H£U>>'X >^'7x-;H^i;i>'X ^y^'ji 

}£Vi^y. ?ih^>'}^Vi^y. yh^iy}^Vi^y. v'^ 

h^i^^Vi^y. 1 -^^;i/-2-if u Fy. 4-t;n 

U v':^;]/ h° U 1 - ^ 4 - 7 X 'J iy 
y^ 2- ( 1 -x^;y7°nb°;W . 

i^ymm». \^v^i^ymmi^. yvymmi^. ^/v 20 
ymmi^. A)w^'/~)mmi^s -fy]^~)mmi^s - 
n^y^7 5FM»f*^ TTVyymmit. 7'f:=.ym 
^7^y7-;K i'y ^/ 7.)i^t-yrj:Emm-$ 

[0 0 9 4] MIC. ^)i:f^^-y)im^^'r^^mmi\:-^ 
mtLx. T^/mmmi^ (&mi=-=t^ym. 7^- 

y. 7)V^=-y, 77;-^5'^'y^, ^'ji^^ym. ^'v 

X y>*>. 3-7 5/lf^v'y-2-;^;;l/>i^y^. ^ 30 

h 4^$/ 7 ^ - y if n. x;^vt^:^;^a^ll -r ?. 

h Fn:^^s/7x:^;va^^|-r^^ai;fl:m^. 7;vn- 
Mie^Sisfb^if^lilLT. 2-t Fo^v-lf'Jv^V. 7 

5 / u9-)W ^7^yi-y^v y v'x;i/.t> y^:^. 

h°y S>>X;^>t^y^. x^/-;l/7 5y. 5>'X:5?7— ;l/ 
7 5y. hyx^/-;l/7 5X i>W7°nt°;l/7 5 
y. hu^y7°nt°;^7^y. hU7pif;V7^y. 1 
-75/7^y-2->=';r-;K l-75/7n/^y- 
3-;t-;K 1 -75/7^y-2-v';^--;l/:*Hjb^M 40 

^^n^o 7^¥mmittLrii. .is;va75f\ n~ 
^9^;^>t^;^^7 5 H\ n, N-s>~^f■;^>1-^;l/A7 5 h\ 

7-feh75H\ N-^9^;l/7-feh75 H\ N, N-i>'^ 
^;l/7-feh75H\ 7nt°;ty75H\ ^y+f75K^ 

[0 0 9 5] ±mi^m'mtmmm^mi±. m^^^mi 

gPtcMLTO— 1 OgP, $f3;L< t±0. 0 0 1 — 10 
gP^ Mt^^f 3; L < t± 0 . 0 1 ~ 1 gPT-fe^o IB^MJb^ 
0 . 0 0 1 gp*fit?fe^ t LT(Oam5b^+5)-tc; 



38 

[0 0 9 6] :^^m(DUi^X hMmcit. ilHfiSc^K^ 

[0 0 9 7] il(Dt§^. l?ffiSttmi;LTt±. /^-7;V 
:t n 7;l/^;I/4^° V ir^y:r.^ x^ /-;K 7 -y Mit 
7;L'4^;L'XX'r;K A-7;l/^n7;l/^;l/7 5y^^-9- 
^ h\ /^~y)l:tr^7)l^)lE OimWj:Etimf^ 
n. K7ttt«^^;LTt±. >^'7U-;l/X;l/.t>^4^-yF. 
>^'7U-;vx;I/>t^y. 9. 1 o-y~^^;i/7y h^-fe 
y. 9-7;i/^p/y^A'^we)n^o 

[0 0 9 8] ^§im(^Mt^tnMt^i^mui^7.hMm^i^ 
fflLT/^^f-y^ffM-r^tcti. ^^©uy^'^7-1'- 
K«^»fflLTtfd ny7xM 

— ±^Xfc°ya-f ^-yi^'L. 0. 5 — 2. OjL/mic:^ 
IpLTSO-l 2 0°Ct?7U^-^L/cfI. }aSI5'1-ia^ 
X^^©iSx^;l/:^^-|i;g:H§MbTS» 7 

0—1 2 0°Ct?3 0 — 2 0 0#ra>i^X hX^X/}^-i>> 

(PEB) L. M^'e7Ji:^V7mm-^-Mm-r^ 

lcM:r.:^)l^~B<D^'ei, 2 5 4 — 1 9 3 n mCDS^^ 
[0 0 9 9] 

liii^>L. ft¥ffttt. 7°^Xvx7^y^~if14 

lan. Ljb^fe Pv'x h/^^f-y©iifiittfct«nTt/> 

S/c, /^^-y*^:i— ^^-^Ny^~ttfc;&Dfc< 
y~S^'i>~Xh«m^ iin?)(73#14j;D. ^tcKrFX 

7l^-y^§g!cffMT-^§tcOT\ SLS iSBfflc 
«ffl/^^-yffM«*^ti; LTffS-ffe^c 

[0 10 0] 

[0101] [-^fiJcMl] 5 0 Om 1 ©7^Xn(c 1 g 
©■^^UyW^— 4-4^7-f H\ 75g03-tert-7 

^4^>':^7;^^t^-;^*4^>'- 4 Fn^^^/x^^y. 7 
■fehyi, 0 0 0 m 1 ^^±JA^/g^I. 7^xn;&g^H 

KL. CCD?M^?t^ 9 0 °C7' 5 PEgSiS^-liTm^SiS 

ct d U 9 8 % OlR*t?ff n/co C ©4^° U V 
(Mw) &t>WM5>^ (Mw/M 
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40 



-BOCaE&*<^)lf 



n) ttgUc^-raDT^-feD. 'H- 
fch'C^^ 1 . 5 p pmtc: t e r t 

-^timM-^ntc (P o 1 y m 1 ) o 

[0102] [-^mn 2-13] TiHtcTj^-r ^ r^mm 

DPolym2~13 ^fffco 

[0 10 3] f#6nfc.i^y7-©s5gt±TE^ttS©a 

1 (c^-raD-^'fe-^fco 



3-r h^t KDtf^-;l'*4^>^-4-h Fn^^v^Xf- 

^fiicM 3 

3 - t e r t -7>4^>';^j;l/if^— ;V:^4'>'p<f-;l'- 4 - 

3- 

^1 



cM5 



4-h Fn^^v^Xf-py 



3 - h U ^ U 4 - n F D^v^x^ 

4 - t e r t - 

4 -t Fn^^^v'X^py 



3-h Fn 



4 - t e r t - 
3, 4-i>'liFn4'>'Xf-lxy 

3-t e r t /l/^^v'- 4 -li Fd 

^^v^x^py 

3, 4 FD^^v'Xf-py 
4 - t Fn^^i/X^py 



3-t e r t ;P4-4^>'-4-ll Fd 

4^^xx^py 

4 -f- F^t;^— ;l/;i-4^i^xf-p:y 

^fiicM 1 0 



4-h Fn 



3 — t e r t 
^v'X^py 

4 -h Fn^^^i/X^l^y 

3 , 4 t e r t F4^>':^7;l'5j^"— ;V:^^>'Xf-U 

y 



3 - t e r t -fV^iytl)W^=.}\^ir^i^- 4 - E Fn 



7^y;l/^t e r t -7"f-;l/ 
^fiicM 1 2 

4 - t e r t -7"F4'>';^;;V4^': 
^^^/X^l^y 



-;V^4'>'-3-ii Fn 



10 



20 



30 



40 



3, 4-i>'t Fn4^S/X9^Uy 
t Fn^i/Xf-^y 
^fiicM 1 3 



4-t e r t-fY^-yfy]V:i$—)V:^^y-3-\LYn 

^i^xf-py 

3 - 1 e r t -fV^'yiJ)W^—}\':^^-y- 4 - h Fn 
^^v^Xf-py 

3, 4 -i>'t Fn^s/x^py 
4-t Fn:^^i/X9^Uy 

4 - t e r t -7>4^$^;^7;i/4<-;]/:^-^i^x^uy 
[0104] [-a-fiScMl 4] M-a-a2 L©7^X3tM 

{g^;LTrF^tFn7^y7 0 0mK Ig^aM^iLT 

sec --/^;I/U9^'>A2 X 1 0-3 mo 1 ^f±ii^/co 
CC>?g^;§S(^- 7 8 °CT- 3 . 4 t e r t -7>^ 
>'X^^y4 0 g'&iSiOL. 1 B#fig»L:&7b^5M^S 



iflJc^ ^7-;l/;|:?iljnLTfT'j/c,:, 
[0 1 0 5] M^. SiSrlg^&f^^^^/-;i/pfitc:ac 

39g©aft«##: [4^U (3, 4-i>'tert 



n1 
1 0^ 



g/mo X-Qh-Dfco G P C ?§HJftlf i D 5>-?ft'/>/|J(^ 
JiS-p^^-^tC^^iCtt (Mw/Mn=l. 1 5) (DmV^i. 

[0 10 6]±IH>i^U (3, 4-v't e r t -7'F4^>' 

X^l^y) 3 0 g^7-fe 9 0 Om licMftf L. 6 0 

1. 3 X 1 0" g/mo 1 T'$.§o ^fc. 1 H-NMR-?- 
t e r t -7'f-;l/afc:Ei3*-r§fc°-i'«IiJ^n^t.^Cl 

(3, 4-v'h Fn^^s/xf-py) -e^^iih^^ffiis^ 

[0 107]M(c:, f#f3n/c4^°U (3, 4-S>'hFn4' 
:yXf-l-y) 5 0 g^t°ij>^~y 5 0 0ml (cMftl^-^i. 
4 5°C'^-«fliL:ft:6^e)— K^>>'t e r t -7'f-;H 8 g 

■t F y 5 0 m 1 (cMl^-ii. 7j<2 L (cMTL. tJliim. 

1 H-NMR*^?)7j<^a©7j<SJS?© t e r t-BOC 
{tmt2 0%l?fei3 (P o 1 ym 1 4) . MM^^'t^^ 

m (Mw) (Mw/Mn) tian^^t" 

GPcstHffi»ian^^-raDi?feo 

/Co 

[0108] [^j?)cMl 5] M^t±2 L©7^Xn(cM 
lifcLTxF^llFn7^y7 0 Om K mm\t\.X 
sec -7"f-;l/y f-'>^ 2 X 1 0 -3 m o 1 ^^±iA^/^o 
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Z:<DM-uWmlC - 7 8 °CT' 4 - t e r t -7>^>'Xf- 
]yyZ0gt3, 4-S>"t e r t -•/h^i/X^UyZ 

0 gt&M^^LrcmimmoL.. i rEgaf$L:&*^?.« 

iSMrSf^ ^ ^ / -;l"l:iitip L TtT^ /Co 
[0 10 9] ^^t, SJS?g?S>g:p<^?/-;V^ti:a^. # 

5. 3 9 g©aei«i^f*A^f#?)n/co f#?.n/cM^f* 

13 c-NMR(?3|gSj;D. 3. 4-i/tert-7' 
h^i/X^l^y 5 0%. 4- t e r t -7>+>'X^P io 

y 5 o%*^6^§^y^^i.iim-a-ftt?fe§ii^;. -^-L 
r. JlMMJSStcj; D«M¥±§^>?M*^ 1 . 8 x l o^ 

g/mo 1 7~fe^C^;^^~t3;^j^o/co Mf^:. GPCrSttiffl 
D ^}-?*5}-*f©.>i5T#1t !ci|i'7}-tS(1t ( M w/M n = 
1.15) cDftt/^M-&f*-c-fe^Ci;OTS|g-c-t/co 
[0 110]±IH3, i-i^ t e T t -fh^-yX^U 
yti-t e r t -fY^V7.=^Vy}l<D'yy9^KVm. 
'&f*2 0 g^7-feh>3 0 Om HcMftfL. 6 0°Ct?il> 
M'DrIiMK^An;tT 6 BtfSarm /Kti^ ^'.-K'J -^-^ 

f#6n/co #6n/c.i^U-7-<73«M¥±§^>?Mt±l. 3 

X 1 04 g/mo 1 GPC?ftHfffll/Si:tl^2!c 

[0 111] S/c. iR-NMRjb^e. t e r t 

by i: 4 - 11 Kn^>'Xg^pyii©i±m-&#:i?fe§ il i: 
[oii2]±IH3, A--J\LYn^-y7.=f-\yyhA- 30 

^-t Kn7^y 5 0 Om UcMftf^-li, ftlSffiacDp-h 
;Vxyx;V4->y^^iiiJ[]b/cft. 2 0 °C1:«b*;^'«'5 
xf-;l/H':^;Vx— r;V2 7 g^iitiPL/to 1 BtfE§£iS2 

n^WM^^. h y 5 0 0 m 1 (<:?§l?S-tJ:, 7j< 1 0 L 
13 c-NMR?!)^6 3, 4->^'hFn4^>'Xf-py^; 

4 -t KD4^>'Xf-py ^lO^y^'A^^M-a-ft^i/icKa 40 

[01 13] Mtc. f#e)n/cgP5)-xh:^^yxf-;Hl:3. 
4 ->>~t KD4^>'X^lxy^; 4 - t KD4^>'X^by^ 

©^y^?~Aiia-a-ft5 0 g^i£y>>'y 5 0 om 1 tste 

^■li, 4 5°CT^-affLS;7b^i?)^K^/'t e r t -7"f-;V 
8 g^iiAnLfco 1 BtfEgKiS^'&rd^. 7K3 LtdSiSS 
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iim. >-K';-7-^f#/co f#e)n/c.-Ky-7 

— t±P o 1 ym 1 5T^-^?n^«ja^^lL. ' H-NM 

Rti'^Z, A-i/-^ }i'u:^yx^uyt 4 -h Fn^y 
x^uyt(D'7y^i.i^m-^i^(D7mM(D7mJM^<Dx. 

h xf-;Hb*t± 24%. tert-BOC f 1 
l%t?feD. (Mw) Rtf^^^M^^ 

(Mw/Mn) tigUd^-raDT^-fe-^/co 
[0 114] [^ijicMi 6-2 2] TIHfC/j^-rj;^*!! 
j«©t/-7->g:^ffl-r^JX^ti^fi!cM 1 4 X^^fiScM 1 
5 il^SOTjffitClj;^. P o 1 ym 1 6 — 2 2^#/co 
^fiScM 1 6 

3, 4-yi: FD^^yx^yy 
^fiScM 1 7 

2, 3, 4-hUtert -fh^-y:^)lti=-)V:^^-y 

x^yy 

2, 3, 4 - h u li Fn^^yx^yy 

^fiScM 1 8 

3, 4-yt e r t -7" F4^y*;i/>i^-;i/^f-;v*4^y 

x^yy 

3, 4 -yn Fo^^yx^yy 
^jjic^iJ 1 9 

3, 4-yt e r t -7'F4^y;^;;l/>i^-;l/^4^yx^y 
y 

3, 4 -yt Fn:^^yxf-yy 
4 FD^yx-3^yy 

^fiScM2 0 

3, 4-y t e r t -T" F4^y*;i'>i^-;i':t4^yx^y 
y 

3, 4-yn FD4^yxf-yy 
3, 4-xF4'yxF4"yx^yy 
^fiScM2 1 

3 , 4 -y t e r t -7" F4^y:^j;l/>i^-;l'P<^;l'*4^y 

xf-yy 

3, 4-yb Fn4^yxf-yy 
3, 4-yxF4^y:/n>-K4^yx^yy 
^fiScM2 2 

^ F4^y;^7;v>i^-;^:i-4^yx^y 




50 
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CHs 



0C-0C(CH3); 

OH 




-(CH2-CH)^ 

OCHOCHa 
OH ifis 

-(CHb-CH)^ 

OSi-(CH3)3 
OH 

-f/CR^-CHh (CHe-CI^ 

OCOC{CH3)3 OH 
0 

[0 116] 40 litZ 7] 
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(Polyml) 



CPQlym2) 



(PolymS) 



(Polym4) 



(Polym5) 



(Polym6) 



50 
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CH3 
I 

-(CH2— C)p— 




■CHz-CHk- 




-OH N>^OH 
OCOC(CH3)3 OH 

CH3 
I 

-(CH2-CH)p (QE2-Ck — (CHji- 

OH O 




CH3 
I 




OH 



o 

OH 



-{CH2-CH)p 




O^OC{CH3)3 
OH O OH 



<CH2-CH)^CH2-CH)^ 

01 10 
0 

0 




(Polym?) 



(Polym8) 



(Polym9) 



~(CH2~CI5p 




0C0C(CH3)3 
H O 



-iCHz-Cmn — (CH2-CH)^ 




(PolymlO) 
'Y^0C0C{CH3)3 
OH 0C0C(CH3)3 

(!) 

(CH2-CH)i- 

COOC(CH3)3 

0C0C(CH3)s (Polytnll) 



OH 0 



[0 117] 



[fb2 8] 



40 



50 
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CHa 
I 

-(CHz-CI^, (CHz-C)^ 




OH 'Y'^*^^ 
OCOC(CH3)3 OH 



(Polyml2) 



-(CH2-CH)pr-{Ca-CH)p 



Qi Loi [oi lo 

r^OH 'y^C0C(CH,)3\^0H 

icoc(ca)s OH A OH 

6 



(CH.-CH)5^CH2-CHMCH2-CH)i- 
OH 




0C0C(CH3)j 

o 

CPolyml3) 



-(CH2-CH> 



roi ? 



N^0C0C(CH.)3 
0C0C(CH3)3 

6 



-(ca-cH)^ 




OH 



OH 



CPolyml4) 



-(CHa-CHV- 



-(CHz-CHk 



oi V rbi v"' 

^OCOC(CH3)3 ^X^OCHOCJIs 



^CH2-CHk- 



0C0C(CHa)3 
O 



OCHOCsHs 
I 

CHs 




OH 



OH 



-(Ca-CIB5r-fCH,-CHk 

OJ [O 

OH 



OCOCCCHa), 




(PolymlB) 



40 



CHOC2H5 
I 

CHa 



[0 118] 



[fb2 9] 



50 
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oi f"- 

^OCHOC^Hs 

OCHOCaHs 
I 

CHa 



-iCE,-CHk- 




OH 



OH 



(Polyml6) 



-(CH2-CH>r 



0 

II 

0C0C(CH3)3 

o I ? 

Y^OCOC(CH8)3 

OCOC(CH3)3 
II 

o 



OH 



(Polyml?) 




0 

II 

OCHzCOCTO), 
CH2COC(CH3)3 
O 



-(ca-CB^ 




OH 



OH 



(Polyml 8) 



-(CHz-CHV 




oi V [p_ 

0C0C(CH3)3 OH 

(!) 



<CHz-CHfe (CH2-CH}^— (CH,-CH)^ 

O] [O 



OH 



OCHOC2H5 
CH3 

(Polyml 9) 



-(CH-CH)r 




-(CHz-CH)5 fCHz-CH)^ 



01 ? fO 

^OCOC(CH3)3 \y^OH 

OCOC{CH3)3 OH 

A 





01 



OCHOC^jHs 



OCHOCaHs 

I 

CH3 



(Polym20) 



[0 119] 



[ft 3 0] 



50 
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OCHaCOCCCH,)^ >^0H ^^OCHOCzHs 



OCH2COC(CH3)3 OH OCHOC2H5 

O C2H5 



CPolyni21) 



[oi^ ? (o\ Col V"- 

OCOC(CH3)3 OH OCHOC4H8 

CPolym22) 

[0120] cai] 





m & & 


CMw) 


(Mw/MtO 


p 


t 


q 


r 


s 


1 

Polyml 


1.0 










13,400 


1.78 


2 


1.0 










14,000 


2.25 


3 

xTjIJiilo 


1.0 










15,000 


2.00 


4 

Pt)lyni4 


1.0 










12,000 


1.86 


5 

Polym5 


1.0 










12,000 


1.65 


6 

PolymB 


1.0 










14,500 


1.S5 


7 

Polym7 


0.2 




0.8 






14,000 


2.18 


8 

FDlymS 


0.3 




0.5 


0.3 




14,000 


1.85 


9 

Polym9 


0.1 




0.8 


0.1 




12,000 


1.60 


10 

PolyralO 


0.1 




0.8 


0.1 




11,000 


1.80 


11 

Polyml 1 


0.5 








0.6 


14,000 


2.25 


12 

Polyml2 


0.2 




0.75 




0.05 


12,000 


1.S0 


13 

Polynil3 


0.05 
0.1 




0.6 
0.2 


0.05 




14,000 


1.90 


14 
P0lyml4 




0.2 


0.8 






13,000 


1.16 


15 

PoIymlS 




0.055 
0.12 


0.325 
0.325 


0.055 
0.12 




laooo 


1.15 


16 

Polymie 




0.3 


0.7 






12,000 


1.10 


17 

Polyml7 




0.2 


0.8 






14,000 


1.16 


18 

PolymlS 




0.23 


0.77 






13,000 


1.10 


19 

FDl7ml9 




0.07 


0.5 
0.13 


0.3 




14,000 


1.15 


20 

Polym20 




0.1 


0.7 


0.2 




13,000 


1.10 


21 

Polyni21 




0.1 


0.8 


0.1 




14,000 


1.15 


22 
Polyni22 




0.1 


0.8 


0.1 




14,000 


1.10 



[0 12 1] mmm. tmim ^m-^mmm^nrc (drrd -^-^^ (d r r 1 4) (d r r r ) 

^-KUn'-I (Polyml) :^b^e)4-^U■^-2 2 (Pol (DRR8' ) -^-Tn-^tL^mMMM^^l^^Z ICTjktB 

ym2 2) ^-<-XSS|i: LTl^fflL. TIHjS (PAG i?!c-t:-i>xf-Uyi/-U n-;l/i>'^f-;l/X— f (DGL 

1) Jb^p. (PAG 1 0) -^'^^n^m^^mtTm^ so m) xt±i-xh^$/-2-7°n/v-;i/ (e 1 p 
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A) , ^9^;l/-2-n-75;l/^ h> (MAK) , 7°n 
tfUy^^'Un— ;l/t7^^;l/7-fex— h (PGMM 

A) , 7°nh°uy7'y n-;l/t/x^;l/7-fef— h (P 
GMEA) Xt±?L^X9^;l/ (EL) /7"9^;l/7-fef— h 

(BA) icmmLxui^xhun^m^u Mi^^mm 
[0 12 2] 3;/c, \m.(^)fcib. gstd^-rjc-^jcTta 
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